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(54) Transport block size adapted link quality control 



(57) To reduce level variations in block error rates 
for variable transmission block sizes there is provided a 
link quality control method for a data packet transmis- 
sion between a transmitter and a receiver. The method 
comprises the steps identification of a data packet size 



for at least one data packet (step S2) and data packet 
size adaptive control of at least one parameter deter- 
mining a link quality (step S3). Therefore, it is possible 
to achieve a constant block error rate BLER also in case 
of variable data packet sizes. 
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Description 

FIELD OF INVENTION 

[0001] The present invention relates to a link quality control method and a related apparatus for a data packet trans- 
mission between a transmitter and a receiver. 

BACKGROUND OF INVENTION 

[0002] Generally, communication systems use a plurality of layers for the exchange of payload. Here, information 
from higher layers in the communication system is segmented into smaller transport blocks. These transport blocks 
also referred to as data packets in the following are transmitted over a wireless transmission link using a link quality 
control. 

[0003] In most communication systems offering only a single static radio bearer - e.g., GSM - the transport block 
size is set to suit the transmission link properties and to optimise the layer to protocol performance. As shown in the 
upper part of Fig. 1 , irrespective of the modus of the radio bearer and different data rates usually each transport block 
is encapsulated between a header part H and an error evaluation and correction part C. In other words, using this 
normal packet data concept does not allow to achieve an optimum transport block size for all data rates. 
[0004] Recently, communication systems - e.g., the universal mobile telecommunication system UMTS - offer a more 
flexible and dynamic radio bearer. 

[0005] Heretofore, a concept of adaptive and variable transport block sizes has been developed which is known as 
payload unit concept and is shown in the lower part of Fig. 1. The basic idea underlying the payload unit concept is to 
allow a compression of a radio link control RLC header by transmitting only a single sequence number in a header H 
provided for several transmission blocks encapsulated in a payload data unit. 

[0006] As consequence, for the payload unit concept the transport block sizes may change dynamically for a trans- 
mission time interval. In particular, the transport block size is adapted to optimise the protocol overhead and is depend- 
ent on parameters like transmission rate. Also the transmission buffer may influence the transport block size to reduce 
protocol overhead. It should be emphasized that even for the same transport rate different transport block sizes may 
be used. 

[0007] In the following, the impact of the payload unit concept on the power control in communication systems will 
be discussed with respect to Fig. 2. 

[0008] Usually, a fast power control is used to compensate link channel variations and variable interference due to 
other users of the system. Power control algorithms try to achieve a constant signal to interference ratio SIR or a 
constant Eb/No value for the ratio of bit energy to effective noise power in order to keep the link quality constant In 
other words, the focus is on the link quality in terms of a constant bit error rate BER while the channel coding is not 
changed. 

[0009] As shown in Fig. 2, for constant block sizes the bit error rate BER and block error rate BLER may be improved 
significantly through power control. In other words, available power control concepts work well in case transport block 
sizes are constant for a transmission link. For a constant transport block size and a specific Eb/No value both bit error 
rate BER and block error rate BLER may be kept more or less constant. 

[001 0] However, for the terrestrial radio access networks used in the next generation mobile communications systems 
the transport block sizes may vary in sizes by a factor of, e.g., 80. These variable transport block sizes lead to problems 
with previously known power control algorithms. While for a constant Eb/No value a rather constant bit error rate may 
be achieved at the same time the block error rate BLER varies considerably as can be approximated by the following 
formula: 

I-Pbler^V-Pber) 8 ™ 0) 

[0011] Here, S TB is the transport block size, P BER is the bit error probability, and (1-P B ler) is tne probability that a 
transport block is transmitted without error. From the above equation (1) the following two representations may also 
be easily derived: 



p bler = H 1 " p ser) 



(2) 
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Pber = H1-P B ler) m (3) 

[001 2] According to these equations and depending on the access protocol scheduling the transport block sizes may 
vary dynamically for every transmission time interval of, e.g., 10 msec. For transport block sizes of 80 bit <, S TB £ 4000 
bit and a constant bit error rate of BER = 10-5 the block error rates BLER lie in the following range: 

80 bit: BLER = 8 x 10" 4 ; 

4000 bit: BLER = 4x10" 2 . 

[0013] The impact of this range for block error probabilities BLER is illustrated in Fig. 3. Here, the abscissa shows 
a varying block size N PU x 64 bit in a range between 0 bit and approximately 4000 bit. The left ordinate shows the 
overhead for retransmission of transport blocks and the right ordinate shows the block error rate BLER on a logarithmic 
scale. 

[0014] As shown in Fig. 3, the block error rate BLER varies significantly with variable transport block sizes. It should 
be noted that the block error rate BLER curve is rather steep for 1 < N PU < 20 being the main region for standard 
applications. From the non-linear behaviour of the block error rate BLER curve it is also clear that it is not possible to 
find an optimum signal to interference ratio value SIR for all transport block sizes. 

[0015] The reason for this is that either small transport block sizes would be overprotected when larger transport 
block sizes achieve a reasonable block error rate BLER or that otherwise the signal to interference ratio SIR target is 
adapted to small transport block sizes thus leading to a very large BLER for higher transport block sizes. E.g., if the 
signal to interference ratio SIR target is set such that a block error rate BLER of 10% is reached for transport block 
sizes of 64 bits, then transport block sizes of 640 bits would have a block error rate of BLER between 50% to 60% 
which is not acceptable. 

[0016] In other words, even in case the power control works perfectly to achieve a constant bit error rate BER the 
block error rate BLER may vary by a factor of, e.g, 100 from transmission time interval to transmission time interval. 
Therefore, in case of transmission with variable rates a standard power control procedure working on a signal to inter- 
ference ratio SIR target value would lead to a very wide range of block error rate BLR values. 
[0017] Yet another problem of the application of existing link quality control mechanisms such as power control is 
that the signal to interference ratio SIR target is usually determined by an outer loop power control procedure. Such 
an outer loop power control procedure is not adapted to specific transport blocks and is usually based on measurements 
of, e.g., mean block error rate or environmental conditions. Therefore, the outer loop power control procedure may 
only react slowly after a change of the block error rate BLER has occurred and is detected through measurements. 
[0018] Even worse, if the new signal to interference ratio to SIR target is to be signalled across an air interface by a 
higher layer protocol the adaptation of the signalled interference SIR target takes even longer. 
[0019] In conclusion, the rate of adaptation of the interference ratio targets in known power control procedures is by 
far lower than the rate of change can be in transmission block sizes and rates. However, since the transport block sizes 
may vary very dynamically known power control procedures may not compensate the block error rate BLER differences 
caused by varying block sizes. In addition, the impact of coding on the control of either bit error rates BER or block 
error rates BLER has not been considered for size variations of transmission blocks. 

SUMMARY OF INVENTION 

[0020] In view of the above, the object of the invention is to reduce variations in block error rates for variable trans- 
mission block sizes. 

[0021] According to the present invention this object is achieved through a link quality control method for a data 
packet transmission between a transmitter and a receiver, comprising the steps identification of a data packet size for 
at least one data packet and data packet size adaptive control of at least one parameter determining a link quality. 
[0022] The present invention allows to achieve a constant block error rate BLER also in case of variable data packet 
sizes equivalently referred to as transport block sizes. The reason for this is that the quality control procedures are 
related to the transmission of transport blocks or data packets. Also, the inventive method is not restricted to either a 
transmitter or a receiver side but may be adapted either selectively or in a combined manner to the transmitter and the 
receiver side. 

[0023] Further, the inventive solution provides a link quality control considering transport block sizes through a pro- 
active adaptation of the link quality control parameters to the transport block sizes rather than a retro-active one de- 
scribed above with respect to a pure outer loop power control. 

[0024] According to a preferred embodiment of the present invention the at least one parameter determining the link 
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quality is selected from a group consisting of transmission power for the data packet, channel coding for the data 
packet, modulation scheme or spreading factor. The choice of either the transmission power or the channel coding as 
parameter determining the link quality is very attractive choice as they are already used within existing link quality 
control schemes anyway. 

5 [0025] According to another preferred embodiment of the present invention the data packet size adaptive control of 
the at least one parameter determining the link quality is integrated into a basic link quality control. Therefore, the data 
packet size adaptive control is achieved with a minimum modification of already existing link quality control schemes. 
[0026] According to another preferred embodiment of the present invention the data packet size is identified at the 
transmitter through supply of a data packet size value from a data segmentation unit. Therefore, information which is 

10 already present in a data segmentation unit is used not only for the data segmentation as such but also for the sub- 
sequent data packet size link quality control minimizing the additional effort. 

[0027] According to another preferred embodiment of the present invention the data packet size is identified at the 
transmitter through measurement. This embodiment of the present invention is of particular interest in case the inventive 
link quality control scheme should be integrated in already existing control schemes where, e.g., no dedicated link 

15 between data segmentation and link quality control is provided for. 

[0028] According to another preferred embodiment of the present invention the data packet size adaptive control of 
the at least one parameter determining the link quality is achieved through use of a pre-stored relationship between 
data packet size and at least one corresponding parameter determining the link quality. By using a pre-stored relation- 
ship between data packet size and a corresponding link quality control parameter it is possible to minimize the com- 

20 putation time necessary to achieve the link quality control. 

[0029] According to another preferred embodiment of the present invention the data packet size adaptive control of 
the at least one parameter determining the link quality is achieved through use of a functional relationship between 
data packet size and a corresponding parameter determining the link quality. The characteristics of the functional 
relationship may be determined, e.g., by link simulation aiming at a constant block error rate. This preferred embodiment 

25 of the present invention allows to achieve the most effective use of memory. Also, by modifying either functional pa- 
rameters or the functional relationship itself the link quality control may be easily adapted to different operative condi- 
tions. 

[0030] According to another preferred embodiment of the present invention the data packet size adaptive control of 
the at least one parameter determining the link quality is achieved through use of a relationship between data packet 
30 size, the parameter determining the link quality, e.g., channel coding or transmission power, and data packet error 
rates. Therefore, the inventive link quality control concept may also be adapted to a family of characteristics where a 
plurality of control parameters may be considered. 

[0031] According to another preferred embodiment of the present invention the data packet size adaptive control is 
related to channel coding and is achieved through increase of channel coding protection for larger data packet sizes. 

35 [0032] Therefore, this approach allows to apply different coding schemes for different data packet sizes so as to 
adapt the link quality control to application requirements. In other words, the coding protection may be flexible and 
different for smaller and larger data packet sizes. The specific channel coding protection selected for a specific data 
packet size may also be optimised for the specific data packet size, e.g., through application of a related convolution 
rate or any other appropriate protection. 

40 [0033] According to another preferred embodiment of the present invention the data packet size adaptive control of 
channel coding is achieved through rate matching by repetition for larger data packet sizes and/or rate matching by 
puncturing for smaller data packet sizes. 

[0034] By only amending the rate matching scheme it is possible to achieve the data packet size adaptive control 
with minimum impact and already existing link quality control schemes which usually already support flexible rate 
45 matching. 

[0035] According to another preferred embodiment of the present invention at the receiver at least the following two 
steps are carried out before channel decoding of received data packets: identification of data packet sizes of received 
data packets and data packet size adaptive control of at least one parameter determining the link quality. 
[0036] Preferably, the at least one parameter determining the link quality is transmission power for the data packet 

50 and/or channel coding for the data packet. 

[0037] This preferred embodiment of the present invention relates to the application of the inventive link quality 
control method, both at the transmitter and the receiver. Since the data packet size adaptive link quality control pa- 
rameter is available at the transmitter as well as the receiver the inventive concept may be preferably used also in the 
feedback mechanism from the receiver to the transmitter. Here, the receiver does not try to tune the parameter nec- 

55 essary for the link quality control to a value derived without consideration of data packet size but adapts the parameter 
in the same sense as the transmitter and then provides a related feedback. It is this simultaneous application of the 
inventive concept to the transmitter and receiver which allows to achieve optimised link quality control results. 
[0038] According to another preferred embodiment of the present invention the at least one parameter determining 
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the link quality is transferred from the transmitter to the receiver via a dedicated signalling link. When the at least one 
link quality control parameter is transferred from the transmitter the parameter is available at the receiver side without 
any further processing. Thus, additional hardware or software at the receiver may be avoided. 
[0039] According to another preferred embodiment of the present invention the at least one parameter determining 
the link quality is transferred from the transmitter to the receiver together with the data packets. In case the at least 
one link quality control parameter is transmitted with the data packets by multiplexing. This allows to minimize the 
impact of the present invention on the existing hardware and/or software architecture for both the transmitter and the 
receiver. 

[0040] According to another preferred embodiment of the present invention there is provided a computer program 
product directly loadable into the internal memory of a transmitter unit or a receiver unit comprising software code 
portions for performing the inventive method when the product is run on a processor or controller of the transmitter 
unit or a receiver unit. 

[0041] Therefore, the present invention is also provided to achieve an implementation of the inventive method steps 
on computer or processor systems. In conclusion, such implementation leads to the provision of computer program 
products for use with a computer system or more specifically a processor comprised in the transmitter unit or receiver 
unit. 

[0042] This programs defining the functions of the present invention can be delivered to a computer/processor in 
many forms, including, but not limited to information permanently stored on non-writable storage media, e.g., read only 
memory devices such as ROM or CD ROM discs readable by processors or computer I/O attachments; information 
stored on writable storage media, i.e. floppy discs and harddrives; or information conveyed to a computer/processor 
through communication media such as network and/or telephone networks via modems or other interface devices. It 
should be understood that such media, when carrying processor readable instructions implementing the inventive 
concept represent alternate embodiments of the present invention. 

BRIEF DESCRIPTION OF DRAWING 

[0043] In the following, preferred embodiments of the present invention will be described with respect to the drawing 
in which 

Fig. 1 shows the payload unit concept proposed for, e.g., UMTS to reduced a protocol overhead; 

Fig. 2 shows how a signal to interference ratio may be mapped to bit error rates and block error rates both with 
and without power control; 

Fig. 3 shows a block error rate and a retransmission overhead for a plurality of transport block sizes; 

Fig. 4 shows a flowchart of the data packet size adaptive link quality control method according to the present 
invention; 

Fig. 5 shows a schematic diagram of an apparatus for data packet size adaptive link quality control according to 
the present invention; 

Fig. 6 shows a family of characteristics for different link quality control parameters to be used with the method 
and/or apparatus for data packet size adaptive link quality control according to the present invention; 

Fig. 7 shows a schematic diagram of an apparatus for data packet size adaptive link quality control by rate match- 
ing according to the present invention; 

Fig. 8 shows the application of the link quality control concept according to the present invention at a transmitter 
and a receiver; 

Fig. 9 shows the application of the link quality control concept according to the present invention at a transmitter 
and a receiver using a dedicated signalling link for the exchange of control parameters; 

Fig. 1 0 shows the application of the link quality control concept according to the present invention at a transmitter 
and a receiver using a table look-up technique at the receiver; 

Fig. 11 shows an example of the operation of the data packet size adaptive link quality control according to the 
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present invention; 

Fig. 1 2 shows a flowchart of the integration of the data packet size adaptive link quality control into an existing link 
quality control scheme. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0044] In the following, preferred embodiments of the present invention will be described with respect to Figs. 4 to 1 1 . 
[0045] As shown in Fig. 4, the link quality control method for a data packet transmission between a transmitter and 
a receiver according to the present invention continuously awaits the submission of a new data block in step S1 . Then, 
step S2 follows to identify a data packet size equivalently referred to transport block size for the submitted data packet. 
Finally, in step S3 at least one parameter determining a link quality for the submitted data packet is adaptively controlled 
according to the identified data packet size. 

[0046] Preferably, the at least one parameter determining the link quality is selected either as the transmission power 
for the data packet or as the channel coding used for the data packet. Here, transmission power and channel coding 
may be influenced either selectively or in combination. 

[0047] Also, it should be clear that the data packet size adaptive control of the at least one parameter determining 
the link quality is integrated into an existing base link control and that the data packet size adaptive control is provided 
as extension thereto. 

[0048] Fig. 5 shows a schematic diagram for an apparatus achieving the data packet size adaptive link quality control 
according to the present invention. 

[0049] As shown in Fig. 5, the apparatus 10 comprises a block size identification unit 12 adapted to identify a data 
packet size of a data packet submitted to the apparatus 10. Also, the apparatus 10 comprises a transmission power 
control unit 14 and a channel coding control unit 16 adapted to achieve a data packet size adaptive control of at least 
one parameter determining the link quality. 

[0050] As shown in Fig. 5, the block size identification unit 1 2, the transmission power control unit 14, and the channel 
coding control unit 16 are linked by a common connection 1 8 for exchange of data packet-related and control-related 
information. Also, the transmission power control unit 14 and the channel coding control unit 16 have access to a 
storage unit 20 adapted to store a relationship between a data packet size and a related link quality control parameter. 
This parameter may be either a data packet size dependent transmission power or channel coding and/or a relationship 
between a data packet size, a transmission power or channel coding and a data packet error rate, and/or a relationship 
between a data packet size and a transmission power or rate matching factor expressed as functional relationship. 
[0051] Generally, a functional relationship between data packet size and a related transmission power modification 
may be described for a given block size Sj B and a reference transmission power P ref according to 

P = ^7(S 7B ) (4) 

[0052] In other words, a selected reference transmission power P ref for a selected reference block size is modified 
according to a function y(S tb ). This function is selected according to the considered application. 
[0053] One expression for the transmission power could be 

P = PTB,ref+Poffset (5) 

where P TB , r ef is tne transmission power for a reference block size and P of f set is the transmission power offset according 
to the difference between the actual data block size and the reference block size. This representation is particularity 
well adapted - but not restricted - to applications where the transmission power is controlled in dB. 
[0054] It should be noted that generally not only the minimum transmission power P TBim i n may be considered as 
reference but any suitable transmission power for a selected data packet size lying between a minimum data packet 
size and a maximum data packet size. In other words, the reference is generally related to an intermediate data packet 
size and the transmission power offset may have a positive or negative sign. 
[0055] One way of calculating the transmission power offset would be 

P 0ffse( =^-xrf8 (6) 

» TR r*f 
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where, e.g., S TB now is the actual data packet size, S TB ref is the reference data packet size, and x is a constant. Again, 
the selection of any intermediate data packet reference lying between a minimum and maximum packet size is covered 
by the present invention. 

[00561 Fig. 6 shows the use of a pre-stored relationship between a data packet size and related link quality control 
5 parameters according to a further embodiment of the present invention. 

[0057] As shown in Fig. 6, the considered embodiment relates to the use of different curves expressing a relationship 
between the ratio bit energy to effective noise power Eb/No per antenna branch in dB and a block error rate BLER for 
different data packet sizes S^, S TB2 = 4 x S TB1 , and S TB3 = 16 X S TB1 . 

[0058] As also shown in Fig. 6, with increasing data packet size also the block error rate BLER will increase. There- 
to fore, using the data packet size of a submitted data packet and a desired block error rate BLER initially the related 
curve is selected from the family of curves. Then the necessary ratio of bit energy to effective noise power Eb/No is 
determined using the identified curve for selecting the transmission power. 

[0059] It is possible to store a table describing a relationship between a data packet size and a parameter determining 
the link quality, e.g., a relationship between the data packet size and a value describing the increase in transmission 
15 power AP for an increase in data packet size or, the rate matching scheme adapted to the identified data packet size 
or the parameter identifying the codec control. 

[0060] According to yet another embodiment of the present invention it is also possible to modify the channel coding 
as parameter being related to the link quality control. Here, one option is to increase the channel coding protection - 
e.g., by changing the code rate or coding scheme - for larger data packet sizes. It is also possible to modify the rate 
20 matching by repetition for larger data packet sizes and/or puncturing for smaller data packet sizes either selectively or 
in combination with the modification of the channel coding scheme. 

[0061] It should be clear that the different approaches to the transmission power modification are implemented by 
the transmission power control unit 14 shown in Fig. 5. Further, the modification of the channel coding is under the 
control of the channel coding control unit 16 also shown in Fig. 5. In case a stored relationship between data packet 
25 size and control parameter(s) is used either by the transmission power control unit 14 or the channel coding control 
unit 16 this requires an exchange of data between these units and the storage unit 20. 

[0062] Fig. 7 shows a schematic diagram of an apparatus for data packet size adaptive link quality control by rate 
matching according to the present invention. 

[0063] In particular, link quality control by rate matching is achieved by the apparatus shown in Fig. 7 in considering 
30 the fact that channel coding may be expressed by a code rate C, where 

C = / (7) 



35 



45 



50 



I - No. of information bits 

l c - No. of coded information bits 



[0064] E.g., a 1/2 rate convolution code doubles the number of information bits by encoding. 
to [0065] Further, after channel encoding, rate matching may be applied to modify the code rate and channel protection. 
A rate matching factor R can be defined such that the number of coded information bits after rate matching y is 



'c , = R'c (8) 

where 



R > 1 corresponds to repetition, i.e., stronger protection, and 
R < 1 corresponds to puncturing, i.e. weaker protection. 

[0066] From the above, it may be concluded that the modified code rate C after rate matching is 

55 'c 'c K K 



[0067] Therefore, adaptive link quality control for variable transport block sizes may be applied according to the 
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present invention as outlined in the following. 
[0068] A certain code rate after rate matching 
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C 'ref = C -W-, (10) 
'Vef 

is used for a reference transport block size Sj B ref . For different transport block sizes S TB the rate matching factor R 
may be determined.e.g., by a functional expression 

x R ref (11) 



S TB 
TB ref 



15 where x is a constant. Alternatively, one may use a functional relation for the rate matching factor 

S 



R = sZT y + R n* for S TB > S TB fBf (12a) 



R = S^T f y +R ref> for S TB < S TQmf (12b) 



25 where y is a constant and and R ref ' are control parameters. 

[0069] Further, one may store a relation between the rate matching factor R and the transport block size Sr B in a 
table according to 



R~S TB . (13) 



[0070] It is also possible to combine a channel coding type, code rate and variable rate matching factor for adaptive 
link quality control. As shown in Fig. 7 it is possible to use different relations for different ranges of packet sizes instead 
of a single relation for all packet sizes. Different ranges are referred to as region 1 to region 3. Within each region any 
relation, e.g., selected from equation (11) to (13) given above may be used for the rate matching factor R. Also a coding 
type with code rate Cj is defined for every region. 

[0071] In the simplest case the transition from one region to another may be triggered by the change of a transport 
block size. Alternatively, such a transition may be determined in a more complex way. In the latter case also external 
parameters like power level, interference level or hardware usage either in the transmitter or receiver may be considered 
in combination with the transport block sizes to determine a dynamic border between different regions. The regions 
may overlap, e.g., to avoid repeated switching between adjacent regions. 
[0072] Fig. 7 shows how such principles may be mapped into a hardware structure. 

[0073] As shown in Fig. 7, a switch 21 receives the transport block size S TB and further external parameters classi- 
fying, e.g., the power level, interference level, or hardware usage at the transmitter/ receiver. Then, the switch 21 
selectively activates a related channel encoder and a related downstream rate matcher using the determined code 
rate and rate matching factor, respectively. 
[0074] In the following, different application scenarios of the present invention will be described with respect to Figs. 
8 to 10. 

[0075] As shown in Fig. 8, the link quality control has to be achieved between a transmitter 22 and a receiver 24. In 
50 the transmitter 22 an input data stream is segmented into different data packets by a data segmentation unit 26. The 
data packets at the output of the data segmentation unit 26 are submitted to a link quality control unit 28 and a channel 
coding unit 30 for subsequent output to a transmission power unit 32. 

[0076] Since according to the present invention the channel coding unit 30 and the transmission power unit 32 may 
be of any available type as known in the state of the art, a specific description thereof will be omitted. 
[0077] However, it is the control of the channel coding unit 30 and the transmission power unit 32 in compliance with 
the data packet size achieved by the link quality control unit 28 which allows for a significant improvement of the block 
error rate BLER over the state of the art. 
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[0078] As also shown in Fig. 8, at the receiver 24 there is provided a receiver unit 34 and a channel decoder unit 36 
which are also known from the state of the art and therefore need no further explanation. The same applies to the outer 
loop power control unit 38 which modifies the signalled interference SIR target value at certain points in time according 
to measurements of mean block error rates and/or transmission conditions. This modified signalled interference SIR 
target value is supplied from the outer loop power control unit 38 to the receiver unit 34 for processing of the reception 
signal. 

[0079] As also shown in Fig. 8, at the receiver 24 there is provided a second or receiver link quality control unit 40 
which in dependence of the submitted reception data stream derives the data packets size dependent link quality 
control parameters also used at the transmitter 22. The parameters are then supplied to the receiver 24 to achieve a 
reception processing in compliance with the data size adaptive control carried out at the transmitter side. 
[0080] The concept of applying the link quality simultaneously at the transmitter 22 and receiver 24 is independent 
of the fact which specific parameter is actually used for the data packet size adaptive link quality control, e.g., trans- 
mission power and/or channel coding. Nevertheless, it should be clear that the link quality control unit 28 may be 
realized using the apparatus shown in Fig. 5 and the method illustrated in Fig. 4. 

[0081] Fig. 9 shows another embodiment of the present invention where the link quality control at the receiver 24 is 
modified in comparison to Fig. 8. In Fig. 9 those units having the same reference numerals have the same function so 
that a repeated explanation thereof is omitted. 

[0082] The embodiment shown in Fig. 9 avoids the extra effort at the receiver 24 for the link quality control unit 
through use of a link quality signalling unit 42. This link quality signalling unit 42 substitutes the link quality control unit 
40 shown in Fig. 8 and is adapted to receive the at least one parameter determining the data packet size adaptive link 
quality control from the link quality control unit 28 at the transmitter 22 for subsequent submission to the receiver unit 
34. Therefore, the use of a dedicated signalling link allows to avoid a repeated determination of the parameter for the 
data packet size adaptive link quality control at the expense of a slightly increased bandwidth for the dedicated signalling 
link. 

[0083] Fig. 10 shows yet another embodiment of the present invention. Again, those units previously described with 
respect to Figs. 8 and 9 are denoted using the same reference numerals and a repeated explanation thereof will be 
omitted. 

[0084] The embodiment shown in Fig. 10 uses a transfer of the at least one parameter determining the link quality 
from the transmitter to the receiver together with the data packets thus avoiding the dedicated signalling link illustrated 
in Fig. 9. After reception of the at least one parameter an access to a receiver side storage unit 44 is carried out to 
map the received parameter into related control quantities for the receiver unit 34 and the channel decoder unit 36. 
[0085] While different applications of the present invention to the transmitter and receiver side have been discussed 
with respect to Fig. 8 to 10, it should be clear that also any combination thereof lies as well within the scope of the 
present invention. 

[0086] In the following, one example operation with respect to the block size adaptive transmission power control 
will be explained with reference to Fig. 11. 

[0087] As shown in Fig. 1 1 , the transmission power control is carried out according to a sequence of time intervals 

TI1, TI2, TI3, TI4 Within each such transmission time interval Tli there are transmitted data packets of different 

sizes at different points in time t1 , t3, ... . 

[0088] The row AP of Fig. 11 is related to a transmission power modification for an increased data packet size to 
achieve a desired block error rate BLER. 

[0089] This transmission power increment AP is determined separately from a signal to interference ratio SIR target 
value for the outer loop. 

[0090] As already outlined above, the signal to interference ratio SIR target value for the outer loop is determined, 
e.g., for each time interval Tli according to external transmission conditions and mean error rates determined by meas- 
urements. 

[0091] The superposition of the transmission power increment AP and the signal to interference ratio SIR target value 
for the outer loop leads to a signal to interference SIR target value for the inner loop shown in the third row of Fig. 11 
which is finally used by the receiver unit 34 at the receiver for the control of the signalled interference ratio. 
[0092] The actual signal to interference ratio is shown in comparison to the signal to interference ratio SIR target 
value for the inner loop in the second of Fig. 11. 

[0093] The first row of Fig. 11 shows how a power control feedback from the receiver 24 to the transmitter 22 may 
be derived from a comparison of the actual signal to interference ratio SIR and the signal to interference ratio target 
value for the inner loop. 

[0094] In case the actual signal to interference ratio exceeds the signalled interference ratio SIR target value by 
certain threshold a negative PCF power control feedback will be given to the transmitter 22, e.g., at the point of time 
t1,t16, t17, and t18. 

[0095] On the contrary, if the actual signal to interference ratio falls below the signal to interference ratio SIR target 
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value for the inner loop by a certain amount, a positive power control feedback PCF will be transmitted from the receiver 
24 to the transmitter 22 to increase the actual signal to interference ratio towards the signal to the interference ratio 
SIR target value for the inner loop, e.g., at the point of time t5 and t10. 

[0096] From Fig. 11 it should be clear that it is the superposition of the transmission power increment AP onto the 
s signal to interference ratio SIR for the outer loop leading to a data packet size adaptive control of the link quality in the 
signal to interference ratio SIR inner control loop. 

[0097] Fig. 12 shows how the inventive approach illustrated with respect to Fig. 11 may also be combined with the 
modification of coding parameters. 

[0098] Initially, it is determined whether new data packets are submitted for transmission. Then the target signal to 
10 interference ratio shown in the third row of Fig. 11 is determined in compliance with a reference data packet size. 
[0099] Then, in a further step it is checked whether the data packet size is different from the reference block packet 
size thus leading to a request for a modified link quality control. If this is not the case, an immediate power control 
feedback will be given to the transmitter 22. Otherwise the target signal to interference ratio value SIR for the inner 
loop and illustrated in the third row of Fig. 1 1 and/or the coding parameters defining the coding scheme will be modified 
15 before this power control feedback to the transmitter 22. 

[0100] As shown in Fig. 12, as long as new data packets are submitted for transmission at the transmitter side the 
step sequence illustrated in Fig. 12 is repeated to achieve the data packet size adaptive link quality control according 
to the present invention. 

20 

Claims 

1. Link quality control method for a data packet transmission between a transmitter and a receiver, comprising the 
steps: 

25 

identification of a data packet size for at least one data packet (step S2); and 

- data packet size adaptive control of at least one parameter determining a link quality (step S3). 

30 2. Link quality control method according to claim 1, characterized in that the at least one parameter determining 
the link quality is selected from a group consisting of transmission power for the data packet, channel coding for 
the data packet, modulation scheme and spreading factor (step S3). 

3. Link quality control method according to claim 1 or 2, characterized in that the data packet size adaptive control 
35 of the at least one parameter determining the link quality is integrated into a basic link quality control. 

4. Link quality control method according to one of the claims 1 to 3, characterized in that the data packet size is 
identified at the transmitter through supply of a data packet size value from a data segmentation unit (26). 

40 5. Link quality control method according to one of the claims 1 to 3, characterized in that the data packet size is 
identified at the transmitter through measurement. 

6. Link quality control method according to one of the claims 1 to 5, characterized in that the data packet size 
adaptive control of the at least one parameter determining the link quality is achieved through use of a pre-stored 

45 relationship between data packet size and at least one corresponding parameter determining the link quality. 

7. Link quality control method according to one of the claims 1 to 6, characterized in that the data packet size 
adaptive control of the at least one parameter determining the link quality is achieved through use of a functional 
relationship between data packet size and a corresponding parameter determining the link quality. 

50 

8. Link quality control method according to claim 7, characterized in that the functional relationship describes the 
transmission power and is defined to 

55 P = P TB,ref + P offset 

wherein P is the current transmission power, S TB ref is the transmission power for a selected data packet size, and 
p offset is a data packet size dependent power offset according to the difference between the selected data packet 
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size and the current data packet size. 

9. Link quality control method according to claim 8, characterized in that the data packet size dependent offset is 
defined to 

c 

^offset ~o x °° (2) 

*TB,ref 



10 wherein S TB now is the current data packet size, S TB ref is the selected data packet size, and x is a constant. 

10. Link quality control method according to one of the claims 6 to 9, characterized in that the data packet size 
adaptive control of the at least one parameter determining the link quality is achieved through use of a relationship 
between data packet size, the parameter determining the link quality, and data packet error rates. 

15 

11. Link quality control method according to one of the claims 1 to 10, characterized in that the data packet size 
adaptive control is related to channel coding and is achieved through increase of channel coding protection for 
larger data packet sizes. 

20 12. Link quality control method according to one of the claims 1 to 11, characterized in that the data packet size 
adaptive control of channel coding is achieved through rate matching by repetition for larger data packet sizes 
and/or rate matching by puncturing for smaller data packet sizes. 

13. Link quality control method according to one of the claims 1 to 12, characterized in that at the receiver at least 
25 the following steps are carried out before channel decoding of received data packets: 



identification of data packet sizes of received data packets; and 



- data packet size adaptive control of at least one parameter determining the link quality. 

30 

14. Link quality control method according to one of the claims 1 to 12, characterized in that the at least one parameter 
determining the link quality is transferred from the transmitter to the receiver via a dedicated signalling link. 

15. Link quality control method according to one of the claims 1 to 1 2, characterized in that the at least one parameter 
35 determining the link quality is transferred from the transmitter to the receiver together with the data packets. 

16. Link quality control method according to one of the claims 1 3 to 1 5, characterized in that the at least one parameter 
determining the link quality is selected from a group consisting of transmission power or transmission power offset 
for the data packet, channel coding for the data packet, modulation scheme and spreading factor. 

40 

17. Apparatus for link quality control during a data packet transmission between a transmitter and a receiver, compris- 
ing: 

an identification unit (12) adapted to identify a data packet size for at least one data packet; and 

45 

- a control unit (14, 16) adapted to a data packet size adaptive control of at least one parameter determining 
the link quality. 

18. Apparatus according to claim 17, characterized in thatihe at least one parameter determining the link quality is 
so selected from a group consisting of transmission power for the data packet, channel coding for the data packet, 

modulation scheme and spreading factor. 

19. Apparatus according to claim 17 or 18, characterized in that it further comprises a storage unit (20) adapted to 
store a relationship between a data packet size and a transmission power as table and/or a relationship between 

55 a data packet size, a transmission power and a data packet error rate and/or a relationship between a data packet 

size and a transmission power expressed as functional relationship. 

20. Apparatus according to claim 19, characterized in that the functional relationship describes the transmission 
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power and is defined to 



P ~ P TB,ref + P offset 

wherein P is the current transmission power, P TBiref \s the transmission power for a selected data packet size, and 
p offset is a data packet size dependent power offset according to the difference between the selected data packet 
size and the current data packet size. 

21. Apparatus according to claim 20, characterized in that the data packet size dependent offset is defined to 

o 

p _ ^TB.now wo 

F offset ~ -q x dB 2) 

wherein S TB now is the current data packet size, S rS re ,is the selected data packet size, and x is a constant. 

22. Apparatus according to one of the claims 18 to 21, characterized in that it comprises a channel coding unit (16) 
that achieves the channel coding control through increase of channel coding protection for larger data packet sizes. 

23. Apparatus according to one of the claims 18 to 22, characterized in that the channel coding unit (16) achieves 
the channel coding through increase of rate matching repetition for larger data packet sizes and increase of rate 
matching puncturing for smaller data packet sizes. 

24. Apparatus according to one of the claims 1 7 to 23, characterized in that it is connected to a link quality signalling 
unit adapted to submit data packet sizes of received data packets and/or data packet size adaptive control param- 
eters for the reception power and/or the channel decoding. 

25. A computer program product directly loadable into the internal memory of a transmitter or receiver comprising 
software code portions for performing the steps of one of the method claims 1 to 16 when the product is run on a 
processor of the transmitter or receiver. 
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